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Strategy: Spectroscopic studies with ground-based telescopes at low resolution can
give compositional information on the surfaces and atmospheres of planets, satellites,
asteroids, and comets. Solid state absorptions in ices and minerals are measurable by
the low-resolution spectrophotometric technique. This program includes spectroscopy
of distant comets, asteroids of particular interest in various contexts (planet
crossers, outer main belt, trojans, etc.), Pluto and Charon, and planetary satellites
of particular interest (Iapetus, Io, Uranian satellites, etc.). In the case of
planets, satellites, and comets, emphasis is placed on volatiles (ices and organics),
while for astercoids the stress is on mineralogy and the connection with the
meteorites.

Accomplishments: Triton: New spectra show that the IR signature of the satellite has
changed since 1980, in that the methane bands are significantly weaker. Spectral
evidence for the presence of molecular nitrogen remains convincing. Also, the
brightness of Triton throughout its orbital cycle was measured to higher precision
than before and found to be constant to better than 0.02 mag. Asteroids: Suggestive
spectral evidence was found for the presence of the C-H stretching mode band in
diffuse reflection on asteroid 130 Elektra. The planet-crossing asteroid 3551
{1983RD) was found to have a Vesta-like spectrum, and may be a piece of the parent
body of the (differentiated) eucritic meteorites. Asteroid 2060 Chiron was found to
exhibit an anomalous brightening (by 0.6 mag) indicating some kind of comet-like
activity at 12 AU from the sun. Io: Spectra were taken in eclipse to study sulfur
dioxide in the volcanic plumes. Comets: VJHK photometry was obtained of Comet
P/Halley at distance ~8 AU showing different colors from those observed before and
during perihelion. Several other comets were observed with the same technique.

Anticipated Accomplishments: New data will be obtained for Triton at shorter
wavelengths to test for other hydrocarbons (e.g. ethylene) and to discriminate between
gas and ice of methane. New VJHK photometry and near IR spectra of comets will be
obtained to search for diagnostic spectral features in 2-um region. Asteroids will be
observed in study of the connection to certain meteorite types and in pursuit of the
problem of the origin of the ordinary chondrites. Additional data will be obtained on
the organic band in asteroids and the dark hemisphere of Iapetus. New spectra of Io
for the study of the volcanoes will be obtained. Collaboration with laboratory
scientists at NASA Amés will continue in connection with these planetary problems.
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